Methods for Mitochondria and Mitophagy Flux Analyses in Stem Cells of Resting and Regenerating Skeletal Muscle.
Mitochondria generate most of the cell's supply of ATP as a source of energy. They are also implicated in the control of cell's growth and death. Because of these critical functions, mitochondrial fitness is key for cellular homeostasis. Often, however, mitochondria become defective following damage or stress. To prevent accumulation of damaged mitochondria, the cells clear them through mitophagy, which is defined as the selective degradation of mitochondria by autophagy (the process for degradation of long-lived proteins and damaged organelles in lysosomes). Recently, constitutive mitophagic activity has been reported in quiescent muscle stem cells (satellite cells), which sustain regeneration of skeletal muscle. In response to muscle damage, these cells activate, expand, and differentiate to repair damaged myofibers. Mitophagy was shown to be required for maintenance of satellite cells in their healthy quiescent state. Conversely, damaged mitochondria accumulated in satellite cells with aging and this was attributed to defective mitophagy. This caused increased levels of reactive oxygen species (ROS) and loss of muscle stem cell regenerative capacity at old age. In this chapter, we describe different experimental strategies to evaluate mitochondria status and mitophagy in muscle stem cells from mice. They should improve our ability to study muscle stem homeostasis in adult life, and their loss of function in aging and disease.